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( i t SEQUENCE CHARACTERISTICS: 
( A > LENGTH: 2* base pair* 
( B ) TYPE: nucleic add 
{ C ) STRaNDEDNESS: ungk 
( D ) TOPOLOGY: linear 



/ ACCGTCCTTG ACACGATGGA ctcc 



uA) I ( x i > SEQUENCE DESCRIPTION: SEQ ID NO:* 



\ \ 

( 2 ) INFORMATION FOR SEQ ID N03: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 15 b*w pain 
( B ) TYPE: nucleic acid 
( C ) STRANDEDNESS: single 
( 0 ) TOPOLOGY: Uoear 

( i i ) FEATURE: 

( A ) NAME/KEY: modifiod_ba*e 
( B ) LOCATION: 6 
. ( D ) OTHER INFORMATION: /*xc= "U may be 

5-|3- (alpha- iodoarrtamMV))-pnyly^^xywfiflc" 

( i * ) FEATURE: 

( A ) NAME/KEY: oaodi&d_b«« 
Q ( B ) LOCATION: 6 

( D ) OTHER INFORMATION: /now "U may be 

i*n 

.*==. ( i x > FEATURE: 

{ A ) NAME/KEY: mnriifirrt _ hiw! 
] J ( 8 ) LOCATION: 6 

!!„ . { D ) OTHER INFORMATION: /oote» U may be 

l U 5.(4- {AfrbV»odrwyr» »Ti^)-b<xyi j-2' ^jcoxyuricW' 

j.jj. 

j , ( i x 1 FEATURE: 

l s y ( A > NAME/KEY: modifie<L_bas« 

( 8 ) LOCATION: 6 

: ' ( D > OTHER INFORMATION: /o«e* "U may be 

\ t J~ 5-I-H+- branoborynnmdohtwryl 1- 2' ^iooryx«iiDc'* 

, = 3=. 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO*: 
' k. CTCCAUCGTG TCAAG 




3 What is claimed is: 

. 1. An oligoDuclcotidc having at least one nucleotide of the 
formulas 4 5 

wherein \ 

Ri is a l\B-D-ribofuranosyl) or l-((J-D-2- ^ 
deoxyribofuraiosyl) group which is optionally substi- 
tuted on one orrhore of its hydroxy t functions with a Z 
group, wherein Z\in dependency is methyl or a 
phosphate, thiophosphate. aikylphosphate or alkane- 
phosphonate group; \^ 55 
B is a heterocyclic base selecteUfrom purine and pyrazolo 
(3.4^]pyrimidine groups wher^n the (CH^ group is 
attached to the 7-position or 8 poshk>n of the purine and 
3-position of the pyrazolo;3.4^]pynmidine groups and 
the R t group is attached to the 9-posiGon of the purine ^ 
and to the 1-position of the pyrazolo(3>^]pyrirnidine 
groups; \ 
Y is a functional linking group selected from\a group 
consisting of — O — , -^S — , — NR'— , — NH-^O — , 
trifluoroacetamido and phtalimido groups where RV^s H 65 
or C 1-6 alkyl. and at least one of the (CH^ and (CHO, 
groups is directly linked to the — O — . — S— \ 
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m 



45 



50 



55 



60 



65 



— NK' — . KH — CO — . Crifluoroacctaniido and phtal- 
groups and the other of said (CH^ and (CHJ^ 
s is linked to the heterocyclic base with a carbon 
bond; 

m is 1 to^SL inclusive; 
q is 0 to 8. utcjusivc; 
r is 0 or 1; 

A' is a group selectehsfrom chloro. brorao. iodo. SCKR" 
S'TVR" and a radiol^which activates the carbon to 
which it is attached for Quclcbpfeilic substitution, where 
each of R'" and R*" is independenS^Gt^alicyl or aryl 
or R" and R"" together form a C t ^ i 

2. An oligonucleotide according to claim 1 whercin^Bns^ 
selected from adeoinc-S-yL guaniae-8-yL 4-aminopyrazolo 
(3.4-d]pyrimidin-3-yL and 4-amino-^oxopyTazolo(3.4-d] 
pyrimidin-3-yl groups. 

3. An oligonucleotide according to claim 1 wherein m is 
1. 2 or 3; q is 2. 3. or 4; and r is L 

4. An oligonucleotide according to claim 1 wherein the R t 
group is Hp-D-ribofuranosyl). 

5. An oligonucleotide according to claim 1 wherein the R t 
group is Hj^D-2-deoxyribofuranosyl). 

6. An oligonucleotide according to claim 1 wherein the R t 
group is l-(^D-2-0-raemyl-ribofuranosyl). 

7. An oligonucleotide according to claim 1 wherein the 
group -(CH I ),-(Y),-(CH 2 ) /fi -.A' is 



dp 




31 

3- iodoaceLamidopropyl. 3-(4-broraobutyramido)propyl. 

4- iodoacctajnidobutyl. or 4-(4-bromobur^amido)buryi. 
8. A compound of the formula / 




10 



where R t is rfi or a l-(P-D-ribofuranosyl) or l-(f^D-2- 
dcoxyribofuranosyl) group which is optionally substi- 
tuted on one orWore of its hydroxy 1 functions with a Z 
group wherein\ Z independently is methyl or a 
phosphate, miophosphatc alkylphosphate or alkane- 
phosphonate groOp. or a reactive precursor of said 
phosphate, thiophisphate. alkylphosphate or alkane- 
phosphonate grouA which precursor is suitable for 
internucleotide bon A formation; 
R 3 is (CH 2 ),— (Y),— (OT 2 ) m — A" where A^is a group 
selected from chloro. ororno. iodo, SOJR". S^R"R*" 
and a radical which activates the carbon to which it is 
attached for nucleophiiJc substitution, where each of 
R" and R" - is independendy alkyl or aryl or R'" 
and R"" together form a aliylene bridge, or A" is 
an intercalate*- group, a roe\al ion chelator or a reporter 
group; 

Y is a functional linking group selected from a group 
consisting of — 0 — . — S 
trifluoroacetarnido and ph 
or Ci.« alkyl. and at least one of the (CH 2 ) 
groups is directly Linked to\ said 
— NR' — . KH — CO — . trifluon 
Ltnido groups and the other of 
groups is linked to the heterocy 
to carbon bond; 
each of m and q is independently 0 tct 8. inclusive; r is 0 
or 1 provided that when A" is a group selected from 
chloro. bromo. iodo. S0 2 K\ S^R'-R"" and a radical 
which activates the carbon to which It is attached for 
nucleoprulic substitution, then m is not 0; 
each of R 4 and R$ is independendy H, OR. SR. KHOR. 
NH 2 . or NH(CH 2 ),NH 2 where R is H orNyC^alkyi and 
vLis-an intcgrr from 0 m 17 
9. A compound in accordance with claim 8 wtiere each of 
R 4 and R$ is independently selected from a group; consisting 
of H. OH and NH 2 . 

10XA compound of the formula 



-NR' — . — NH — CO — . 
lido groups where R' is H 
t and (CH.X, 
> — . — S— . 
acetamido and phtal- 
id (CHJ m and (CH 2 ), 
l\c base with a carbon 



15 



20 
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40 



45 



50 
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\ 



55 



where R t is H. or a l-(P^ribofurajnosyl) or l-(f*-D- \ 
deoxyribofuranosyl) group ^hich is optionally substiti- \ 
tuted oo one or more of its hydcoxyl functions with a Z 
group wherein Z independeody is methyl or a 
phosphate, thiophosphate. alkylprtaphate or alkane- « 
^ .phosphonaj^group. or a^reactive^rccursor- of -said 
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10 



15 



20 



* 



32 



a 



ipnosphatc. thiopfaosphate. aikylphosphate or alkane- 
jhosphonate group which precursor is suitable for 
intern ucieotide bond formation; 
R 3 isyCH.),— (Y),— (CH,) m — A" and A" is a reporter 
gro 

Y is a functional linking group selected from a group 
copsisSg of — O— . — S— . — NR' — . — NH — CO — . 
trifluoro\cetamido and phtalimido groups where R* is H 
or C 1j6 a5vl. and at least one of the (CHj) m and (CH^ 
groups isVlirectly United to said — O — , — S — . 
jvfR* % jvTH — CO — . trifluoroacetaraido and phtal- 
imido groupsVid the other of said (CHJ^ and (CH 2 ), 
groups is linkedyto the heterocyclic base with a carbon 
to carbon bond; 

each of m and q is independently 0 to 8, inclusive; r is 0 
or 1. and 

each of R 4 and R6 is independently H. OR. SR. NHOR. 
NH 3 , or NHCCHJ.NH. v^erc R is H or C^aUcyl and 
t is an integer from 0 to 1 

11. A compound in accordance with claim lO.whcre each 
of R 4 and R$ is independently selected from a group 
consisting of H. OH and NH 2 . 

12. A compound in accordance with claim 11 where the 
reporter group is biotin or 2.4-4initrobenzene. 

13. An oligonucleotide having at least one nucleotide of 
the formula 



30 



35 



40 



45 



50 



55 
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wherein R t i\ a l-(j^D-ribofuranosyl) or l-(p-D-2- 
deoxyribofuranosyl) group which is optionally substiti- 
tuted on one oXmore of its hydroxy 1 functions with a Z 
group wherein 2 independently is methyl or a 
phosphate, thiophosphate. alkylphosphate or alkane 
phosphonate gr< 
R 3 is (CH^ — (Y) / .^(CH 2 ) m — A and A is a reporter 
group; 

Y is a functional liiiking group selected from a group 
consisting of — O — . V-S — . — NR' — . — NH — CO — . 
trifluoroacetamido andbhtalimido groups where R* is H 
or d.* alkyl. and at leak one of the (CH 2 ) m and (CH^, 
groups is directly linked to said — O — . — S — . 
NR' — . NH — CO — .trifluoroacetaraido and phtal- 
imido groups and the other of said (CH^ and (CH 2 ) 7 



:yclic base with a carbon 
ntly 0 to 8. inclusive; r is 0 



groups is Linked to the he 

to carbon bond; 
each of m and q is indepen 

or 1. and I 
each of R 4 and R6 is independently H. OR. SR. NHOR- 

NH 2 . or NH(CH 2 ),NH 2 whWe R is H or Chalky 1 and 

t is an integer from 0 to lk 

14. An oligonucleotide in accordance with claim 13 where 
each of R 4 and R^ is independently selected from a group 
consisting of H. OH and NH 2 . 

15. An oligonucleotide in accordance with claim 14 where 
the reporter group is biotin or 2,4-dinitrobenzcnc. 




\ 

\ 
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